Abstract--In this article we review studies pertaining to psychophysical measurements and neural correlates of tasks requiring the processing of directional information in spatial motor tasks. The results of psychological studies in human subjects indicate that time-consuming processes underlie mental rotation and memory scanning. Other studies have suggested that these processes may rely on different basic mechanisms. A direct insight into their neural mechanisms was obtained analyzing the activity of single cells and neuronal populations in the brain of behaving monkeys performing the same tasks. These studies revealed the nature of the neural processes underlying mental rotation and memory scanning and confirmed their different nature.
THE PROBLEM
A basic question in cognitive neuroscience is the elucidation of neural mechanisms underlying cognitive processing. A common strategy to address this problem is to record aspects of neural activity (e.g. impulse activity of neurons, slow potentials, electroencephalogram) or other signals related to it (e.g. regional brain blood flow) during performance of a cognitive task: Then, changes in the relevant variable in a particular brain area during task performance is taken to indicate a relation of that area to the task in question. This approach has resulted in important insights but it falls short of providing a direct description of the cognitive process in terms of a brain process, since it relies essentially on temporal associations alone. Ideally, the neural data should be such that the cognitive process could be constructed from them as it unfolds in time, and be identified and distinguished from other possible processes that could also lead to a successful performance of the particular task. We investigated two cognitive processes with this objective in mind, namely mental rotation and memory scanning. 
